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(57) Abstract: Device for producing a stacking projection on the inner side of a con- 
tainer wall comprises a splaying mandrel and a support ring open at the top Those are 
movable relative to one another between a standby position and a deformation posi- 
tion The splaying mandrel comprises at least in some places a retaining indentation 
running externally circumferentially and the support ring comprises at least in some 
places a notch projection running internally circumferentially Through the interaction 
of those indentation and projection in the deformation position the stacking projection 
can be produced, wherein in the deformation a gap width between in particular the 
retaining indentation and the notch projection in a border section of the circumference 
is greater than the gap width between the other circumferential sections The corre- 
sponding container compnses an inner wall and an outer wall, in each case narrowing 
conically downwards The walls are at least joined together at the upper edge of the 
container, wherein on the inner side of the inner wall a denesting means, protruding 
inwards, is formed as a stacking projection On that, another container when inserted in 
the container is supported A distance between said stacking projection and the bottom 
of the projection, is at least slightly larger than a distance between said bottom and a 
potential contact starting point at which the outer container when inserted in the inner 
container starts to contact the inner side of the inner wall of the inner container. 
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Device for producing a stacking projection and container with same 

The invention relates to a device for producing a stacking projection on an inner side of a container wall 
and a container with a corresponding stacking projection. 

A device for producing a stacking projection is for example known from EP 1 227 042 B1. With this prior 
art device a container is placed on a conical support element which narrows in the direction of the 
container. This support element exhibits a circumferential groove. At the level of this circumferential 
groove a knurled wheel is arranged for rotation and through a relative rotation of the support element to 
the knurled wheel, it engages with the corresponding groove, whereby a corresponding inner wall of the 
container is deformed by this engagement such that it exhibits a stacking projection which protrudes on 
its inner side. Then the container is removed from the supporting element and an outer wall fixed to the 
inner wall. In this way a double-walled container is obtained with a stacking projection on the inner side of 
the inner wall, thus simplifying releasing containers of this type from one another after they have been 
stacked together. 

Due to the shape of the groove and the outer circumference of the knurled wheel the stacking projection 
here has a rounded-off form. 

The device according to EP 1 227 042 B1 operates fast and reliably in producing the corresponding 
stacking projection. This also facilitates easy removal of appropriate containers from the stack without 
them jamming together. 

With the appropriate containers it should be noted that an inner wall of such a container is generally 
formed from a two-dimensional blank. This is bent into an appropriate conical shape and to obtain the 
inner wall of the container, the ends of the blank pointing towards one another are connected in an 
overlapping border section. In this way the thickness of the inner wall in this section is greater than in the 
other sections of the wall. The joint in the overlapping border section is made for example using an 
adhesive or by heating a plastic film which seals against fluids and is applied to the inner wall. This 
different wall thickness in the overlapping border section cannot be taken into account with the device 
described above in the production of the stacking projection. 

The object of the invention is therefore to improve a device for producing a stacking projection such that, 
while retaining a reliable and fast production of such a stacking projection, it takes into account a wall 
thickness variation of the inner wall of the container during the production of the stacking projection. At 
the same time the device should be simply constructed and should be able to quickly process a large 
number of containers for producing the stacking projection. 

This object is solved by the characteristic elements of Claim 1. 
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According to the invention the device uses a splaying mandrel and a support ring open at the top. These 
can move relative to one another between a standby position and a deformation position. In the standby 
position a container wall, i.e. in particular an inner wall of a container, is arranged either on the splaying 
mandrel or in the support ring. Then they move together relatively until the deformation position is 
reached. The production of the stacking projection occurs by the interaction of a retaining indentation 
running at least in places around the outside of the splaying mandrel and a notch projection running at 
least in places inside the support ring. In the deformation position the notch projection presses the 
corresponding container wall into the retaining indentation, whereby the appropriate stacking projection is 
formed in this way. 

In order here to be able to take into account variations in wall thickness, in the deformation position a gap 
width between the retaining indentation and notch projection is greater at least in one border section than 
the gap width between the other circumferential sections of the splaying mandrel and support ring. The 
appropriate border section here corresponds to the above mentioned overlapping border section of the 
container wall in which it exhibits a larger wall thickness. An exact assignment of the overlapping border 
section of the container wall and the border section occurs with increased gap width. Outside of this 
border section the gap width in the other circumferential sections of the splaying mandrel and support ring 
between in particular the notch projection and retaining indentation is less and matched to the wall 
thickness of the container wall in this region. 

To also take into account the corresponding variation of the wall thickness outside of the region in which 
the stacking projection is formed, the gap width in the circumferential section above the retaining 
indentation and notch projection, i.e. in the border section, can be greater than in the remaining 
circumferential section. That is, the larger gap width is also present respectively above and optionally also 
below the retaining indentation and notch projection which interact in the deformation position in each 
case. Here however, the enlarged gap width can be restricted to the region in the circumferential direction 
corresponding to the appropriate border section, i.e. where the inner wall of the container exhibits its 
corresponding overlapping border section. 

The retaining indentation can be simply formed in that it is formed stepwise between an upper wall 
section and a lower wall section of the splaying mandrel. Generally, this stepwise retaining indentation 
can extend over the complete circumference of the splaying mandrel. The assignment of the splaying 
mandrel and support ring, in particular in the deformation position, can be simplified if the upper and lower 
wall sections are sloped differently radially outwards relative to the vertical direction. 

In this connection it can be especially of advantage if the slope of the lower wall section is greater than 
the slope of the upper wall section. 



WO 2007/054179 



3 



PCT/EP2006/009933 



In order to design the shape of the splaying mandrel as simply as possible, the lower wall section can 
extend up to the lower face side of the splaying mandrel. There is also however the possibility that a 
further wall section with another progression can be arranged between the lower wall section and the 
lower face side of the splaying mandrel. 

In order to improve the stack removal properties of corresponding containers, the lower wall section of the 
splaying mandrel can comprise an essentially vertically running connecting section, which in particular 
has a reduced conicity compared to the conicity of the upper wall section, adjacent to and below the 
retaining indentation. This results in an improved step formation of the corresponding stack projection. 

In order to further improve the formation of the step the notch projection can be particularly formed as a 
notch step running completely round in the circumferential direction. By interaction of the corresponding 
steps, a step-shaped stacking projection with essentially horizontal and vertical parts of the step is also 
produced. Such a stacking projection is favourable both for stack removal and for reliable stacking. 

To simplify the release of the container wall after producing the stacking projection, the notch projection 
or the notch step can be formed between an essentially vertical wall section and a wall section of the 
support ring splayed conically outwards. The vertical wall section extends from the notch projection 
downwards and the wall section, which is splayed conically outwards, extends upwards from it. 

The insertion of the container of an inner container wall into the support ring can furthermore be simplified 
if the corresponding conical wall section of the support ring runs outwards rounded at its upper free end. 

In order to optionally vary the protruding stacking projection in the region of the border section according 
to requirements, the splaying mandrel can particularly in the border section comprise a first gap 
enlargement indentation, which extends in the vertical direction at least in the region of the retaining 
indentation, and / or the support ring can exhibit, at least in the region of the notch projection, a second 
gap enlargement indentation extending in the vertical direction. These gap enlargement indentations each 
extend radially inwards or radially outwards and the size of these indentations defines whether in the 
region of the border section of the stacking projection, for example, more protrudes inwards from the 
container wall than outside of the border section. This would, for example, be achieved in that only a first 
gap enlargement indentation is provided for the splaying mandrel. 

There is also the possibility of providing only the second gap enlargement indentation in the support ring, 
so that in conjunction with the above described larger gap width in this region the stacking projection in 
the region of the border section does not protrude further inwards than in the other sections, because the 
additional material thickness of the container wall in this region is taken up by the second gap 
enlargement indentation. Since a corresponding container apart from this inner container wall also 
comprises an outer container wall, which is inserted with the formation of a gap between the two 
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container walls on the inner container wall, such a material protruding outwards from the inner container 
wall in the region of the second gap enlargement indentation would be covered by the outer container 
wall and would not be visible. 

Appropriate combinations of the first and second gap enlargement indentations are possible. 

In order to be able to arrange the container of at least inner container wall reliably and also reproducibly 
in the support ring, the support ring can comprise an annular bottom for placing down the respective 
container. There is also the possibility that the container does not stand directly on the annular bottom, 
but is rather held in an appropriate position by contact of the outer side of its inner container wall with the 
notch projection or that the annular bottom has some projecting surface supporting a lower side of the 
bottom wall of the container. 

The device according to the invention can be used for different container cross-sectional shapes, such as, 
rectangular, oval or also other cross-sections. Similarly, circular-shaped cross-sections are possible, 
which are particularly preferred for drinking containers. 

To hold the inner container wall of the container in the support ring and / or to remove it from the support 
ring after producing the stacking projection, the support ring can comprise a pressure line opening out 
into the annular bottom. Via this pressure line, negative pressure, for example, can be applied to fix the 
inner container wall in the support ring through this negative pressure. Generally, the inner container wall 
already comprises a bottom so that between the bottom and the edge flange of the inner container wall 
protruding over the bottom an enclosed space is formed in which the appropriate negative pressure can 
be produced. 

Similarly, after producing the stacking projection it is also possible to support the removal of the container 
by applying an appropriate positive pressure. 

The various gap widths described in the introduction can have different relationships to one another. With 
a simple embodiment the gap width in the border section can, for example, be essentially as large as in 
the other circumferential sections outside of the border section. In this way particular consideration is 
given in that in the overlapping border section of the container wall essentially double the material 
thickness is present compared to outside of this section, because here the ends of the blank of the 
container wall, meeting together, are joined by overlapping. Consequently, here there is double the 
material thickness compared to outside of the overlapping border section. However, there is also the 
possibility that the gap width in the border section is greater than, for example, outside of this section, but 
less than double the gap width outside of the border section. 
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In order to be able to arrange the corresponding overlapping border section of the inner container wall of 
the container without exerting a great amount of pressure also in the deformation position between the 
splaying mandrel and the support ring, the first and / or second gap enlargement indentations can extend 
over the complete height respectively depth of the splaying mandrel respectively of the support ring. 

It can be regarded as sufficient if a width of the gap enlargement indentation in the circumferential 
direction essentially corresponds to a width of the appropriate overlapping border section of the container 
wall. 

In order to be able to sufficiently accommodate and support the container wall during the deformation of 
the stacking projection and to provide same in the appropriate height, the height of the notch projection 
for forming the stacking projection is at least slightly bigger than the distance between said bottom and a 
potential contact starting point at which a container when inserted within another container starts to 
contact the inner side of the wall of the outer container. 

The invention also relates to a container, the inner wall or container wall of which has been processed 
with the above described device for producing the appropriate stacking projection. Such a container 
comprises conical inner and outer walls, becoming narrower at the bottom, which are joined together at 
least on the upper edge of the container. The outer wall comprises on its lower end a supporting edge in 
particular protruding towards the inner wall. This contacts the inner wall externally, possibly forming an air 
gap between the walls. The corresponding stacking projection is formed as a shoulder or the like pointing 
inwards on an inner side of the inner wall. This shoulder is produced by the device mentioned in the 
introduction. The supporting edge of the respective outer container is supported on this stacking 
projection when containers are inserted in one another. 

Easy stacking and removal with a clearly defined stack removal depth arises when the shoulder or 
stacking projection is formed by an essentially vertical first wall section and a second wall section, which 
is aligned radially outwards and connected at its upper end. The respective wall sections of the inner wall 
of the container running above and below the stacking projection run particularly collineariy, i.e. they do 
not just run parallel to one another, but rather along a straight line and are only separated from one 
another by the stacking projection. 

Here, the stacking projection extends in particular also in the corresponding overlapping border section, 
because the device according to the invention produces the stacking projection also in the appropriate 
border section of the device. Furthermore, the corresponding shoulder or stacking projection can extend 
not just section by section running in the circumferential direction, but rather also completely in the 
circumferential direction. 
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In principle there is the possibility that the shoulder does not run at a fixed level of height, but rather for 
example at a level of height sloped to the longitudinal direction of the container. Here, the stacked 
container would only rest on the shoulder arranged the highest in the inside of the accommodating 
container. Similarly, it is possible that the shoulder runs at a level of height perpendicular to the vertical or 
the longitudinal direction of the container and in particular completely around it, whereby this level of 
height is arranged spaced to the container bottom. 

It has already been pointed out in connection with the appropriate device that, depending on its formation, 
there is the possibility that the stacking projection particularly protrudes further inside the border section 
than in the other sections. In this way there arises, for example, a shoulder on the inner container wall 
which comprises a second wall section in the region of the corresponding overlapping border section 
which protrudes radially further inwards than the second wall section outside of this section. It is however 
also possible that the second wall section protrudes equally far over the complete extent of the shoulder 
or also the second wall section in the overlapping border section protrudes less than the second wall 
section outside of this section. 

Analogously, there is the possibility that the outer diameter of the inner wall within and outside of the 
overlapping border section is the same. Since the inner wall is covered by the outer wall in the finished 
container, there is however also the possibility that the outer diameter within the overlapping border 
section is greater than outside of this section. 

In order to be able to insert the containers far enough one into the other during stacking and at the same 
time to facilitate removal from the stack, the supporting edge of the outer wall between the lower end of 
the first wall section and the container bottom can contact the inner wall. 

In this connection it can also be of advantage if the distance between the second essentially horizontal 
wall section and the floor area of the container bottom is greater than or equal to the distance between 
the lower end of the supporting edge and the free lower end of the container, wherein the last distance 
may also be zero. 

In order essentially to provide a filling level indicator and / or at the same time to facilitate fastening the 
outer wall to the inner wall, the inner wall can comprise a shoulder which protrudes outwards in the 
direction of the outer wall adjacent to the upper edge of the container and on which the outer wall is 
positioned from outside, in particular, with the formation of a joint of the outer and inner walls. 

It is possible that the outer wall extends to the lower free end of the container such that in principle inner 
and outer wall have the same length and at least end at the same position at their lower ends. In such a 
case the lower free ends of inner and outer walls are such supporting edges which will contact the 
corresponding stacking projection if containers are inserted in each other. 
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In both cases, which means with inner and outer walls having the same or different lengths in longitudinal 
direction of the container, it is also possible that the outer wall has a surface with wave-like protrusions 
and made of a cardboard material. Those wave-like protrusions extend essentially from the upper end of 
the outer wall to its lower end and may be linear or also be inclined with respect to the longitudinal 
direction of the container. It is also possible that those wave-like protrusions of the corresponding material 
extend from the top to the bottom of the corresponding wall but are curved in this direction. 

The corresponding shoulder or stacking projection may have different forms, wherein the shoulder may 
also have a rounded edge, may be rib-like, may be formed by dimples or other protrusions extending to 
the interior of the container. The corresponding stacking projection may be formed by a number of 
subunits that are arranged along an inner circumference of the inner wall. It is possible that those 
subunits are uniformly separated from each other or that they are arranged in groups and it is also 
possible that they have an non-uniform distance from one subunit of such stacking projection to the other 
one. 

In particular in case of cardboard material for the outer wall, it is possible to directly fix inner and outer 
walls to each other without an air gap therebetween. A corresponding heat insulation is then formed by 
the wavy structure of the cardboard material. 

According to the invention the container may also be formed with a more general denesting means. 

Concerning this general denesting means there is a particular relation between its distance to the bottom 
of the corresponding container and a so-called potential contact starting point. According to the invention, 
such distance between the stacking projection as such a denesting means and the bottom of the 
container is at least slightly larger than the distance between said bottom and a potential contact starting 
point at which the outer container when inserted into the container starts to contact the inner side of the 
inner wall of the outer container. 

Corresponding potential contact starting point and its height relative to the container bottom depends on 
different parameters as, for example, conicity of the inner wall, the outer wall or sleeve, the thickness of 
the outer wall or sleeve, where the lower end of the sleeve is arranged with respect to the inner wall or 
free end of the container, etc. 

Then when the container is inserted in the interior of an outer container, this corresponding potential 
contact starting point will, for example, be arranged higher with respect to the bottom of the outer 
container in case the sleeve or outer wall of the inner container has a reduced conicity compared to its 
inner wall. This means that in particular the distance between inner wall and outer wall of such a 
container increases in direction to the bottom of the container. Otherwise, in case both walls are parallel 
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to each other, the potential contact starting point will be arranged closer to the bottom. Also the thickness 
of the outer wall has an influence on the corresponding potential contact starting point wherein this will be 
arranged higher with respect to the bottom of the corresponding outer container in case the wall thickness 
of the outer sleeve is higher. 

Furthermore, in case the lower end of the outer sleeve or outer wall is arranged directly adjacent to the 
lower end of the inner wall such that, for example, the free lower end of the container is formed by both 
lower ends of both walls, then generally the potential contact starting point will be arranged closer to the 
bottom of the outer container as when the lower end of the outer wall is arranged upwards from the lower 
end of the inner wall of such a container. The free end of the container is only formed by the inner wall. 

In the following an advantageous embodiment of the invention is explained in more detail based on the 
figures given in the drawing. 

The following are shown: 

Fig. 1 an embodiment of the device according to the invention for producing a stacking projection 
in the standby position; 

Fig. 2 the device according to Fig. 1 in the deformation position; 

Fig. 3 an enlarged illustration of detail "X" from Fig. 2; 

Fig. 4 an enlarged illustration of detail "Y" from Fig. 2; 

Fig. 5 containers according to the invention, sectioned in the longitudinal direction stacked one in 
the other; 

Fig. 6 an enlarged illustration of the detail "Z" from Fig. 5, and 

Fig. 7 an enlarged illustration of detail "2" from Fig. 5 for a further embodiment. 

Fig. 1 shows a side sectional view of a device 1 according to the invention for producing a stacking 
projection 2, refer for example to Fig. 4, on an inner side 3 of a container wall 4. The container wall 4 is an 
inner wall 34, refer also to Figs. 5 and 6, of a container 33. 

The device 1 comprises a splaying mandrel 5 and a support ring 6 open at the top. In Fig. 1 they are 
arranged in the standby position 7 spaced apart from one another. The splaying mandrel 5 and support 
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ring 6 can be moved relative to one another in order for example to assume the deformation position 8 
according to Fig. 2. 

The splaying mandrel 5 narrows conically in the direction of the support ring 6 and comprises an upper 
conical wall section 15 and a lower conical wall section 16. A retaining indentation 9 is arranged between 
them. 

Between the splaying mandrel 5 and the support ring 6 the container 33 is arranged which is formed after 
production from the inner wall 34 as a container wall 4 and an additional outer wall 35, see Figs. 5 and 6. 
The container wall 4 exhibits a stacking projection 2 on its inner side or in the inside of the container 53, 
see for example Fig. 4. 

The support ring 6 comprises an annular bottom 26 on which the container 33 can be placed. The support 
ring 6 is formed essentially pot-shaped, whereby a pressure line 27 for applying negative and / or positive 
pressure opens into the corresponding annular bottom 26. The wall of the support ring 6 comprises a 
lower vertical wall section 21 and a conical wall section 22 joined to it at the top. A notch projection 10 is 
formed between them. 

In Fig. 2 the splaying mandrel 5 and the support ring 6 are arranged in the deformation position 8, 
whereby normally the splaying mandrel 5 is moved in the vertical direction 17 relative to the support ring 
6. The beaker 33 is inserted into the support ring 6, which is open at the top, so far that its lower base 
edge 57, refer also to Fig. 4, stands on the annular bottom 26. 

For holding the container 33 before insertion of the splaying mandrel 5, a negative pressure can be 
applied via the pressure line 57 to the free space formed between the container bottom and the base 
edge. 

In Figs. 3 and 4 the details "X" and "Y" according to Fig, 2 are illustrated enlarged. In the lower part of Fig. 
3 a schematic representation of a section along the line IV-IV from Fig. 4 is also illustrated. This sketch is 
used for explanation of the border section 12 and the overlapping border section 31. The border section 
12 is a section of the circumference of the splaying mandrel 5 which is illustrated in a longitudinal section 
in Fig. 4. In the border section 12 a first gap enlargement indentation 24 is formed. This is used for 
accommodating an overlapping border section 31 which is part of the container wall 4. In this overlapping 
border section 31 the corresponding container wall 4 is arranged with the free ends overlapping so that 
the corresponding wall thickness 59 of the container wall 4 in the overlapping border section 31 is 
essentially double so large as in the remaining sections of the container wall 4 or inner wall 34 of the 
container 33. 
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It should be pointed out that a corresponding border section 12 can also be formed in the support ring 6 
by means of a second gap enlargement indentation 25, whereby the two gap enlargement indentations 
24, 25 can be used alternatively or also in combination. 

In the upper part of Fig. 3 the interaction of the splaying mandrel 5 and the support ring 6 is essentially 
illustrated opposite to this border section 12. In the deformation position 8, refer also to Fig. 2, the 
retaining indentation 9 and the notch projection 10 are arranged together such that the appropriate 
stacking projection 2 is formed in the container wall 4 between them. The gap width, i.e. essentially the 
spacing of the splaying mandrel 5 and support ring 6 in the region of the retaining indentation 9 and notch 
projection 10 is indicated by the reference symbol 11 , whereby this gap width corresponds essentially to 
the material thickness of the container wall 4. 

The corresponding gap width 11 is present not only in the region between the retaining indentation 9 and 
the notch projection 10, but rather also in the region between the conical wall section 22 of the support 
ring 6 and the upper conical wall section 15 of the splaying mandrel 5. In Fig. 3 it can in particular be seen 
that the conical wall section 22 runs outwards rounded off at its upper end 23. 

The lower wall section 16 of the splaying mandrel 5 comprises an essentially vertical step joining section 
19 below and adjacent to the retaining indentation 9. 

The upper and lower wall sections 15, 16 of the splaying mandrel 5 in the illustrated embodiment run 
radially outwards sloped relative to the vertical direction 17, refer also to Figs. 1 and 2. Here, the slope of 
the lower wall section 16 is greater than the corresponding slope of the upper wall section 15. 

Analogously in Fig. 4 the interaction of the retaining indentation 9 and the notch projection 10 is illustrated 
in the region of the border section 12. In this border section 12 a gap width 13 is greater than the 
corresponding gap width 11 according to Fig. 3. In particular the gap width 13 is essentially double as 
large as the gap width 1 1 . 

The corresponding overlapping border section 31 of the container wall 4 or of the inner wall 34 is 
arranged in this border section 12, refer also to Fig. 3 in the lower part. The enlarged gap width is 
achieved at a corresponding embodiment of the invention particularly in that a first or second gap 
enlargement indentation 24 or 25 is formed on the outer side of the splaying mandrel 5 and / or on the 
inner side of the support ring 6. The second gap enlargement indentation 25 is indicated with a broken 
line in Fig. 4, whereby in the illustrated embodiment a first gap enlargement indentation 24 is formed. 

Compared to the further circumferential section of the splaying mandrel 5, this is set back radially inwards 
by a depth 58. The corresponding border section 12 extends in particular in the region of the retaining 
indentation 9 and notch projection 10 in the corresponding deformation position 8. However, the border 
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section 12 can also extend upwards and downwards further in the upper or lower wall section 15 or 16 of 
the splaying mandrel 5 and / or correspondingly in the vertical or conical wall section 21 or 22 of the 
support ring 6. 

In Figs. 3 and 4 it can be seen that both the retaining indentation 9 and the notch projection 10 are 
essentially formed step-shaped. In this way the notch projection 10 is formed as the notch step 20 which 
extends radially inwards from the upper wall section 15 and passes over the essentially vertical step 
joining section 19 in the lower wall sections 16. Analogously, the retaining indentation 9 is formed step- 
shaped between the vertical wall section 21 and the conical wall section 22 of the support ring 6. 

In the illustrated embodiment of the device 1 according to the invention the splaying mandrel 5 and the 
support ring 6 each exhibit a circular cross-section. However, there is also the possibility of them 
exhibiting an oval or also a rectangular cross-sectional shape. With containers used as drinking vessels 
normally a circular cross-sectional shape is preferred. 

It should again be pointed out that the corresponding gap enlargement indentations can each extend over 
the complete height 28, refer to Fig. 1, of the splaying mandrel 5 or over the complete depth 29 of the 
support ring 6. 

The appropriate width 30, refer to the lower part of Fig. 3, of the border section 12 or of the associated 
gap enlargement indentation 24 or 25 corresponds in the circumferential direction essentially to the width 
of the overlapping border section 31 of the container wall, so that the overlapping border section 31 can 
be fully arranged in the border section 12 or in the corresponding gap enlargement indentation. 

With the device 1 according to the invention it has been found sufficient if the depth 21 of the support ring 
6 corresponds to 20% to 40% and preferably 25% to 35% of the height 32 of the container 33. The 
corresponding height 28 of the splaying mandrel 5 is generally less than the height 32 of the container so 
that the splaying mandrel 5, refer also to Fig. 2, is arranged completely in the interior of the container in 
the deformation position 8. 

In Fig. 5 or 6 a longitudinal section through stacked containers 33 and an enlarged illustration of a detail 
"Z" from Fig. 5 are illustrated. In these figures, as in all other figures, the same reference symbols identify 
in each case the same parts and are sometimes mentioned only in connection with a figure. 

From the container 33 according to Figs. 5 and 6 the inner wall 34 is in each case formed as an 
appropriate container wall 4 with a stacking projection 2 or an appropriate shoulder 40 on its inner side 3, 
53 by means of the device according to the invention shown in Figs. 1 to 4. The inner wall 34 comprises 
on its lower end the container bottom 46 with floor area 49. The container bottom is fixed to the inner wall 
34 by folding over its lower ends in a known manner. The inner wall 34 is beaded outwards at its upper 
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end for the formation of an upper container edge 36. A shoulder 55 is arranged below this upper 
container edge 36. This shoulder is formed by the outward deformation of the inner wall 34, whereby the 
outer wall 35 contacts the outer side of the inner wall in the region of this shoulder 55 and is in particular 
attached there. The outer wall 35 can also be fixed at its upper free end to the upper container edge 36. 
The outer wall 35 exhibits a supporting edge 38 at its lower end 37, pointing in the direction of the inner 
wall 34. This supporting edge can also be formed by the beading of an appropriate edge section of the 
outer wall 35. The supporting edge 38 contacts the inner wall 34 from outside, whereby an air gap 39 is 
formed between it and essentially up to the shoulder 55. This provides thermal insulation for the container 
33. 

At a distance 48 to the floor area 49 an essentially vertically running first wall section 41 terminates, refer 
in particular to Fig. 6. This is part of the stacking projection 2 or shoulder 40 and is supplemented by a 
second essentially horizontal wall section 43. On the stacking projection 2 or shoulder 40 an upper wall 
section 44 is connected in the direction of the upper container edge 36 and in the direction of the 
container bottom 46 a lower wall section 45 is connected. These wall sections 43, 44 generally run 
parallel to one another and are in particularly collinear, i.e. they extend along a straight line. 

With the illustrated embodiment the stacking projection 2 extends along the whole circumference of the 
inner wall 34 and at a horizontal level of height spaced to the container bottom, refer to distance 48 in Fig. 
5. It should also be noted that depending on the embodiment of the container 33 according to the 
invention, the corresponding second horizontal wall section 43 of the shoulder 40 or of the stacking 
projection 2 extends in the overlapping border section 31 further radially inwards than the corresponding 
second wall section in the other circumferential sections outside of the overlapping border section. 

With another embodiment the second wall section 43 extends along the complete circumference in each 
case equally far inwards, i.e. also in the overlapping border section 31 . 

Depending on the extent of the corresponding wall section 43 an outer diameter 47 of the inner wall 34 
varies in this region, i.e. in the region of the overlapping border section 31. With one embodiment the 
outer diameter of the inner wall within and outside of the overlapping border section 31 is the same. It is 
also possible that the outer diameter within the overlapping border section is greater than outside of this 
section. If the corresponding outer diameter is larger, the inner wall 34 exhibits a projection protruding 
outwards in the region of the overlapping border section 31, which forms at least in the region of the 
stacking projection 2 and is covered by the outer wall 35. The supporting edge 38 of the outer wall 35 is 
arranged relative to the inner wall 34 so that it is arranged between the lower end 54 of the first wall 
section 41 and the floor area 49 of the container bottom 46 and makes contact there externally with the 
inner wall 34. 
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A corresponding distance between the second horizontal wall section 43 of the stacking projection 2 and 
the floor 49 of the container bottom 46 is larger than or equal to the distance 56 between the lower end 50 
of the supporting edge 38 and a free lower end 52 of the container 33, refer to Fig. 6. 

Through the device according to the invention it is possible in a favourable manner to form a stacking 
projection without difficulties in an appropriate overlapping border section 31 of the inner wall 34 of a 
container 33, refer in this respect to Fig. 4. In this way there is in particular the possibility of producing a 
complete circumferential stacking projection 2. The stacking projection 2 here exhibits a special shape 
according to the embodiment, illustrated in Figs. 5 and 6, from the first vertical wall section 41 and the 
second horizontal wall section 43. In this way stacking the containers is easy and can be done in a 
reproducible way without different stacking depths arising and at the same time the containers can be 
removed from the stack without difficulty. 

Fig. 7 shows a cup similar to Fig. 6 for a further embodiment of the invention. This is different from the 
embodiment of Fig. 6 in that the outer wall 35 has an increased length wherein the outer wall may in 
particular extend up to the free end 51 of the container 33, see the broken line in Fig. 7. In such a case 
the supporting edge 38 will be arranged with its lower end 50 adjacent to the free end 51 of the container 
or the container bottom, respectively, such that a stacking height will be slightly increased by replacing 
the corresponding lower end 50 on stacking projection 2 if such containers are stacked. However, such 
an increased stacking height may at least partially be compensated with arranging the corresponding 
stacking projection 2 near or directly adjacent to container bottom 49. 

A further embodiment of the invention comprises an outer wall 35 with an inner and/or outer surface that 
is not smooth, wherein it is also possible for such an embodiment to avoid a corresponding supporting 
edge 38. An example for such outer wall 35 is a wave-like structure on its inner and/or outer surface, see 
for example outer wall 35 in the lower part of Fig. 7 with waves 59 that extend in the lengthwise direction 
of the wall from the top to the bottom. For such waves it is possible that they extend linear from the top to 
the bottom. But it is also possible, see reference numeral 60, that they are curved in lengthwise direction. 
According to a further embodiment corresponding waves 59, 60 do not extend for example in the vertical 
direction of the container, but inclined with respect to this direction. 

The outer wall 35 with such wave-like protrusions may end corresponding to the outer wall with 
corresponding supporting edge 38, see for example Figs. 5 or 6, but the corresponding outer wall may 
also extend to free end 51 of container 33, see Fig. 7. 

In case such an outer wall of, in particular, cardboard material, is used to provide such wave-like 
protrusions and if those protrusions extend to the exterior of the outer wall then no air gap or gaps will be 
formed between inner and outer wall and instead a smooth inner surface of the outer wall will abut 
against the outer surface of the inner wall without any air gaps therebetween. However, a plurality of air 
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chambers are formed by the corresponding wave-like protrusion which are in general hollow in their 
interior. 

Consequently, also with an outer wall with wave-like protrusions it is possible for a user of the container to 
avoid any direct contact with some hot ingredient filled in the container. 

Concerning the stacking projections 2 it has to be considered that they may be formed by sections of 
such projections or also a plurality of such projections that have not to extend over the whole length of 
corresponding inner circumference of the inner wall. Instead, a corresponding stacking projection may be 
formed by subunits that only extend along a particular section of such inner circumference wherein those 
sections may be separated by a uniform distance. It is also possible that instead of such sections a 
plurality of dimples or the like are arranged which also may have uniform or also a non-uniform distance 
therebetween. 

Other possibilities for forming such stacking projections 2 are rib-like projections, shoulders as outlined 
above or other projections extending to the interior of the container. 
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Device for producing a stacking projection and container with same 

Claims 

Device (1) for producing a stacking projection (2) on an inner side (3) of a container wall (4) with 
a splaying mandrel (5) and a support ring (6) open at the top, which are movable relative to one 
another between a standby position (7) and a deformation position (8), wherein the splaying 
mandrel (5) comprises at least in some places a retaining indentation (9) running externally 
circumferentially and the support ring (6) comprises at least in some places a notch projection 
(10) running internally circumferentially, through the interaction of which in the deformation 
position (8) the stacking projection (2) can be produced, wherein in the deformation position (8) a 
gap width (11) between in particular the retaining indentation (9) and the notch projection (10) in 
a border section (12) of the circumference is greater than the gap width (13) between the other 
circumferential sections (14). 

Device according to Claim 1, characterized in that the gap width (1 1) in the border section (12) 
above and / or below the retaining indentation (9) and notch projection (10) is larger than in the 
circumferential sections (14). 

Device according to Claim 1 or 2, characterized in that the retaining indentation (9) is formed 
step-shaped between an upper wall section (15) and a lower wall section (16) of the splaying 
mandrel (5). 

Device according to one of the previous claims, characterized in that the upper and lower wall 
sections (15, 16) are sloped outwards differently relative to the vertical direction (17). 

Device according to one of the previous claims, characterized in that the slope of the lower wall 
section (16) is larger than the slope of the upper wall section (15). 

Device according to one of the previous claims, characterized in that the lower wall section (16) 
extends to the lower face side (18) of the splaying mandrel (5). 

Device according to one of the previous claims, characterized in that the lower wall section (16) 
exhibits a step joint section (19) with reduced conicity compared to the conicity of the upper wall 
section adjacent to the retaining indentation (9). 

Device according to one of the previous claims, characterized in that the notch projection (10) is 
formed as a notch step (20) running in the circumferential direction. 
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Device according to one of the previous claims, characterized in that the notch projection (10) is 
formed between an essentially vertical wall section (21) and a conical wall section (22) of the 
support ring (6) splayed outwards. 

Device according to one of the previous claims, characterized in that the conical wall section 
(22) at the upper free end (52) of the support ring (6) runs outwards and is rounded off. 

Device according to one of the previous claims, characterized in that in particular in the border 
section the splaying mandrel (5) exhibits a first gap enlargement indentation (24) extending at 
least in the region of the retaining indentation (9) in the vertical direction (17) and / or the support 
ring (6) exhibits a second gap enlargement indentation (25) extending at least in the region of the 
notch projection (10) in the vertical direction (17). 

Device according to one of the previous claims, characterized in that the support ring (6) 
comprises a bottom (26) on which a container (33) and in particular a container bottom (46) can 
be placed. 

Device according to one of the previous claims, characterized in that the support ring (6) and 
splaying mandrel (5) exhibit a circular cross-sectional shape. 

Device according to one of the previous claims, characterized in that the support ring (6) 
comprises a pressure line (27) opening into the annular bottom (26). 

Device according to one of the previous claims, characterized in that the gap width (11) in the 
border section (12) is essentially double so large as the gap width (13) in the remaining 
circumferential section (14) between the splaying mandrel (5) and the support ring (6). 

Device according to one of the previous claims, characterized in that the first and / or second 
gap enlargement indentation (24, 25) extend over the complete height (28) respectively depth 
(29) of the splaying mandrel (5) respectively support ring (6). 

Device according to one of the previous claims, characterized in that a width (30) of the gap 
enlargement indentation (24, 25) in the circumferential direction corresponds essentially to a 
width of an overlapping border section (31) of the container wall. 

Device according to one of the previous claims, characterized in that the height of the notch 
projection (10) for forming the stacking projection (2) is at least slightly bigger than the distance 
between bottom (26) and a potential contact starting point at which the container when inserted 
within another container starts to contact the inner side (3) of its wall (4). 
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Container (33) with an inner wall (34) and an outer wall (35), in each case narrowing conically 
downwards, which are at least joined together at the upper edge (36) of the container (33), 
wherein the outer wall (35) at its lower end (37) comprises a supporting edge (38) in particular 
protruding towards the inner wall (34), the said supporting edge contacting the inner wall (34) by 
possibly forming an air gap (39) between the walls (34, 35), and on the inner side (53) of the 
inner wall (34) a shoulder (40), protruding inwards, is formed as a stacking projection (2), on 
which the supporting edge (38) of the respective outer container is supported when the 
containers (33) are inserted one in the other, wherein the shoulder (40) is formed by a first wall 
section (41) with less conicity compared to the rest of the inner wall (35) and a wall section (43), 
which is joined at its upper end (42) and is aligned essentially radially inwards, whereby the 
respective wall sections (44, 45) of the inner wall (34) essentially run collineariy respectively 
above and below the shoulder (40). 

Container according to Claim 19, characterized in that the shoulder (40) is formed running in the 
circumferential direction. 

Container according to Claim 19 or 20, characterized in that the shoulder (40) runs at a 
horizontal level of height spaced to the container bottom (46). 

Container according to one of the Claims 19 to 21, characterized in that the shoulder (40) in the 
region of an overlapping border section (31) comprises a wall section, which in comparison to a 
second wall section (43) arranged outside of this region, protrudes further radially inwards. 

Container according to one of the Claims 19 to 22, characterized in that the shoulder (40) in the 
region of the overlapping border section (31) and similarly outside of this region exhibits in each 
case a second wall section (43) protruding equally far inwards. 

Container according to one of the Claims 19 to 23, characterized in that the outer diameter (47) 
of the inner wall (34) is the same within and outside of the overlapping border section (31). 

Container according to one of the Claims 19 to 24, characterized in that the outer diameter of 
the inner wall (34) within the overlapping border section (31) is greater than outside of this region. 

Container according to one of the Claims 19 to 25, characterized in that the supporting edge 
(38) contacts the inner wall (34) between the lower end of the first vertical wall section (41) and 
the container bottom (46). 
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27. Container according to one of the Claims 19 to 26, characterized in that the distance (48) 
between the second essentially horizontal wall section (43) and the floor area (49) of the 
container bottom (46) is greater than or equal to the distance (56) between the lower end (50) of 
the supporting edge (38) and the free lower end (51) of the container (33). 

28. Container according to one of the Claims 19 to 27, characterized in that the inner wall (34) 
adjoining the upper edge (36) of the container (33) comprises a shoulder (55), protruding 
outwards in the direction of the outer wall (35) and on which the outer wall contacts externally, in 
particular with the formation of a joint between the outer and inner walls. 

29. Container according to one of the claims 19 or 20 to 25, characterized in that the outer wall (35) 
extends downwards to the free lower end (51) of the container (33). 

30. Container according to claim 29, characterized in that the outer wall (35) is made of cardboard 
with a wave-shaped surface comprising a plurality of waves (59,60) extending along the wall (35) 
in particular from the top to the bottom. 

31. Container according to one of the previous claims 19 to 30, characterized in that the shoulder 
(40) is rib-shaped and extends to the interior of the container. 

32. Container according to one of the previous claims 19 to 31, characterized in that the stacking 
projection (2) comprises a number of projections extending along an inner circumference and in 
particular uniformly separated from each other. 

Container (33) with an inner wall (34) and an outer wall (35), in each case narrowing conically 
downwards, which are at least joined together at the upper edge (36) of the container (33), 
wherein on the inner side (53) of the inner wall (34) a denesting means (40), protruding inwards, 
is formed as a stacking projection (2) on which another container when inserted in the container 
(33) is supported, wherein a distance between said stacking projection (2) and a bottom (46) of 
the container (33) is at least slightly larger than a distance between said bottom and a potential 
contact starting point at which the other container when inserted in the container starts to contact 
the inner side (53) of the inner wall (34). 

Container according to claim 33, characterized in that it comprises a stacking projection (2) as 
outlined in one of the previous claims 19 to 32. 
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35. Container according to claim 33, characterized in that said denesting means (40) is formed as 
an inwardly protruding projection, rib, shoulder, dimple or the like, wherein in particular a number 
of those denesting means (40) are provided along an inner circumference of the inner wall. 

36. Container according to one of the previous claims 33 to 35, characterized in that the outer wall 
is formed by one of an outer wall (34) with its lower end (37) comprising a supporting edge (38) 
protruding towards the inner wall (34), or an outer wall (35) made of a cardboard with a wave-like 
inner and/or outer surface, wherein the outer wall is in contact with the inner wail or that an air 
gap (39) is formed between the walls (34,35). 

37. Container according to one of the previous claims 33 to 36, characterized in that inner and outer 
walls (34,35) extend essentially over the same length in longitudinal direction of the container. 
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